Marked hippocampal neuronal damage without motor deficits after mild concussive-like brain injury in apolipoprotein E-deficient mice.
Of various biological factors, only allele epsilon 4 of apolipoprotein E (apoE, protein; APOE4, gene) has been thus far suggested as a major determinant of genetic risk for sporadic and late-onset familial Alzheimer's disease (AD). Environmental influences such as lack of education, traumatic brain injury, oxidative stress, environmental toxins, hormonal imbalances, and alterations in immune or inflammatory responses may also contribute to the pathogenesis of AD. Thus genetic susceptibility and environmental risk factors may have synergistic effects on the development of AD. The purpose of present report was to assess whether the gene (APOE) and the environmental risk factor (traumatic brain injury) could interact in hippocampal neuronal degeneration. We investigated the histopathological changes of hipoccampal regions after mild concussive-like brain injury without motor deficits in apoE-deficient mice using the recently described novel weight-drop device. Control mice revealed minimal neurodegenerative changes limited to CA2 and CA3, while apoE-deficient mice showed widespread neuronal degeneration throughout hippocampal subfields and part of dentate gyrus. We also observed widespread glial fibrillary acidic protein (GFAP) immunoreactivity throughout the hippocampus, which was more intense in apoE-deficient mice. The results of this study indicate that even very mild traumatic brain injury could result in widespread hippocampal damage in apoE-deficient mice. This again supports the hypothesis that apoE might play a neurotrophic or neuroprotective function in the central nervous system.